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Abstract 



PROBLEM TO BE SOLVED: To provide a polarizing hologram simple in configuration, low in cost and capable of 
reducing a grating pitch without requiring much time for production, and to provide optical head using the polarizing 
hologram small in size and high the availability of light. 

SOLUTION: This hologram 1 is constituted by forming rugged gratings composed of double refraction material 
layers 3 on a substrate 2, forming layers 4 composed of materials different from the double refraction materials on 
these projecting parts arid filling gaps among the projecting parts, different material layers and recessed parts with 
optical isotropic materials 5. Besides, this optical head is provided with this hologram 1 anranged between a light 
source and an optical recording medium. 1/4 wavelength board, objective lens and photodetector provided near the 
light source, light from the light source is converged onto the optical recording medium by the objective lens, and 
reflected light from that optical recording medium is diffracted by this hologram 1 and transmitted to the 
photodetector. 
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[if^3B2] fi*JSiie«o«3ttt*D^7-t>tfcv^ 
sssf^$:np , ztitmm.u\^(r)mmzm-:^mifim 

A. 

(Hj — n,) hi + (ni — n,) h2=mA 
(n,-n,)h, + (ni-n,)h2 = (m± 1/2)A 
(m=0. ±1, ±2, ±3. ±4, •••) 
[iS*3S3] mmiMEMmm:^^Qi^yMzt5\^ 

X. mammmmcom-^i' hfi^iii^mmzm- 

iziimmmi:ni . mtmumsnrntfimi 
ff>±.<onmmfibim^j:i>mm<7)m^i:ht . jto 

A. 

(np-n,)hi+(ni-n,)h2=(m±l/2)A 
(n,-n,)hi+(ni-n,)h2=mA 
(in=0, ±1. ±2. ±3. ±4. ••■) 

im^m ) it^« 1 . 2 * ^« 3 fciei8<oii5ett*a 
iy^immxs>izbi^mb'rim^t^oi^^ 

A. 

^ffl3ett*D/7Afc3tie»ji«c<^iatcii;a$itJt 



1 /4mt&b . m 1 /A^^ubmmkm^zm 

^. li!ne«3l£tt*D^9AtcJ:OIlIJfS-li-C3e«ia5St: 

m.t^uyyMx-hnx. i/AmmLb-w^^tix 
[is^fli 01 mc^9^^<nmm.t^uyyMzi5 

< fc ^'mbmctmifi 1 oco^'C y ir-i;rtfc:l^$ 

it. :i<r»^-/y-'j<,zm(!^i'-imixt^yzmm<r)m 
ubrnmrnffMiizmm^titzmm i ~ 7 mtit^ 

tce*8<0«3ttt*o^^5 At L< ttil*«9 1 1 0 

^¥:nmts:hmL<r>^m^t>(r)^ifmi\^yx\,zi: 

[fs^i 3] mmi2iztm<r>m<^Wttt:hmL<n 

ifii/A^m.^^h:ib^mib-i-i>%^-/ H. 
1 4 ] §»d^ 1 2 \i:m,m.¥^mtti,mL<r) 

k «^T& 1. 1 /2 a«si^^rt-« CI k * itffi 

[it«JH 1 5 ] mm 1 3 itfcJi 1 4 tiEi8<^ia:S<^M 

mim^tirtmL<\i-^^'^imisiLxmL'Lii. 

mzX 0^«ft«;5 1 /4 jftftfilt, L<M 1 /2ift««E 
1 6 1 12-15 OMn*>(ciEaco»[^ 

-vrtKSIIISti. iO-''«-y^^-yKit*^l-7C5H 
tl*HCiSa<0{i3fctt*o/5Ai:, IS*«1 3-1 
M*i*H:ieilco 1 /A jftSfliit, L <Ji 1 /2 jft:g«*<Sf 
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(00013 
[0002] 

S<i3KWII^$ilTV^S ( 19 88^. 113 501^ 

m^m^mmi-mm ( 2 9 a-zH- 1 o ) ) . ; 
ff)m¥imiJiWFm.m^iim 2 1 tc^-r i a tc. as 

mmxmmi<omsmt:mmmxiism-h ztizx 

[0003] m:m2 : h'T^TT-fX:?. T'ii^^tV- 

-i^(7)mr7-i: LXm\'^t>tiim^h'-J^:^r^J 
ra6 3-26 6 0 4^^^«fc«. 022tc*tJ:ofc:s 

[0004] 

ima^trntx o t ^sus] mm i coasjffEtff 

( ffiriB^^Kji L i N b 03 msLi 2 4 9x:<o3c,&s 

hy^m.mmmLx\>^h) , ^^izravy^m 
mwmirohy^mhizmm<m$'t 

«a^t^«y^) i:A^^<X'^^j:\.yb\^omifii)h. t 

^j:h*,. m'mi:ravy^Tmi-i><^v. m 

i:±^<X^^\.^<OX. 0»:3ti: l»3tO;^--K7 hfSm 
(LD) b^tkm (7*hr^3r-K (PD)^) <0 

D b & CI b ^:V^. 

[0005] fi!*0y2<oiijfct'-A;^r y «•/ ^'ictsv^x 



tcJ:*>-f. :^\::yz}-h^ms^^j:rxi-t7.vmt¥X 
rahy^mx-^^K. xvi-y^^mxHSGiiB^Lt:^ 

(nm. nmmmb^tmm<r>'mx'imL^j:^'tix 

\its:h^j:\^<r>X\ V<^X d=5rJS*f* 1 . 4 9S 

^ff){,a)i,zmh1xXLto . L*>L. bJi^ft 

[0006] *^HB{i±ie«1S(c:^;^^:5:Sixfct<0-CJ> 

mmm^^^/Vki^m-hzbiimb-i-h. 

[00071 

[aHai^l!?«t5-r*fc«)<^ai iS^lK^SIBBHtt, 

iRjfKisnafliofs^srjgj^u. mim<r)k.\,zmm. 
mMnb\im:i>Mm^iihmm^^fi. mim 
mmmtcmf^mb. mmub^mzmm^ 

[0008] mm2izmmii. i tiesito 

^izwmtht/tmtfi^b Lx^m-mtzm:mm 

M<^m^i'h)vimominzM'thm^t:nf . z 
itbrnmi^mm^znttrntfrmirns bt.WFCi 
m±.<r>nmmmb im^jim^zii hmmmmi: 
ni , tKi^tfmjmnmmi:n, . ^mmm 
<mihm^mi:hi . m^s^±.<o^mmb 

(rip-n,) h, + (ni- n,) h2 = mA 
(n,-n,)hi + {ni-n,)h2 = (m± 1/2) A 
(m = 0. ±1, ±2, ±3. ±4. • •) 

[0009] la^jas iz^hmmi, mm i tciamo 
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(np-nJhi+(ni-nJh2 = (m±l/2)A 
(n,-n,)hi + (ni-n,)h2 = mA 
(m = 0. ±1. ±2. ±3, ±4. •••) 

[0010] izm^wM\i. msm i . 2tfz 

ife 9 . mmmmmii'miimmmitmi^izx 
[00 11] n^m5izgi,imii. n^i . 2*-^ 

mzx ojeKs^Dti t^^at-f s. 

[00 1 21 if«3S6tC^S^fl«. IS^1~5<0M 
[0 01 31 ai^JS7fc:^S56BB{i> a««l~6«H 
C00 14lfS^8fc:«SS»BB»i. «3ttt*D/9A 

•ti>t(ox'f)'o . ^m<^^ym. amt, K3teis 

i:3Kia^ji(*coiati!B$iifci8*« l ~7<0fl*iA»fc: 

lijaE*«EICffiB3*I5tl/4jg:R«fc. Kl/4«:g 

iit^mi^yxizx *)mmm±.izM9t^ii. ^<Mt 
[0 0 151 nim9\.zmmM. m^s^izwm 

(00 1 61 ii*«i o^z^h%mt. wm9^w& 



hcox'h *) . 1 /m^mtfi. ig3t^;?-A-7 ^ 
<oxo^j:fsjmx'm^ixi>mijmizx 'om&^ix.x 

[00171 mm 1 1 izm^ma. nsjasieKco 

A, iy4^^iRi:-mtixA^m{tb^^^i:mn> 

[00 181 it^i 2mhmii. m<7)mi>^ 
miizn!&ti:ibizx*). f^<ffy%yiT 47\iznm-h 

^ b ifiX'^ ti.o\,z Ltz%^-/ V ^^^h i^coX'h 

mmffmubrnMrnmomzsM^ix/imm i ~ 

7<^*l*»KEttO«3tett*n^<9Afc L<tt!I!l^9 

ttiiii oiztm(r>yt^-y mmmt^^nyyj^b . k 

xizxt)^fi^iimmm±i>zm:^ii. i<7mm 

[00191 mmi siz^i^mt. mmi 2^^ 

ttzbizx'o, b'<7)mmzitixi>-^^mmmti^ 
miiiXoiz-rhi>(ox't>'). m^m^izMLxi 

iS 1 /4^^t^i:^hZb ^^ffifc-rS . 
[00 20111^1 4 k:^«>^B^(i. §S^12(CiB 

*<p^roTv>yii; tx i> . b'<^m^nix tsv^atfa 

ot., 1^<0«:g<^Sfc«Lt-«^»l/2«^«tL 
Xmmt:ilk^'i-Zbff)X^^tl/2fg(MMi:^tZ 
b^mtb-Th. 

[0021111:^1 mmi3tti 

L< l± 1 / 2»:g«i*<}e«3nT i t imSlbt 

[00221 i8«3S 1 6 izmw^ii. mm 1 2~ 1 
5 ffmtH)Hz^<6m^mhmLmMi:^-fi% 
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i/4«[*«, i/2iS««*-»^kLT/|Nafl:fc$« 

iov"? -/ y-'Jizimm 1 - 7 <0fg*tA>fc:iE«o«3Ktt 

*o/7i»i:, if*«l 3-1 5cDMix*»tCie««01/ 

4 j[fe:^Si 1 1 < 1 / 2&ftSu!)«g^flsfl:$ixT v>S 

[0023] 

10 0 241 (if*«lO||l6W)01tt*l|HBO-|g 

nm^Trrtm^t^xDyyAe^^mmmTht. mi 

J:coSSSf«^tJ±S=3rS«f4col4*f 

Ap=(np-n,)hi + (ni-n,)hj 
A s==(n,-n,)hi+(ni-n,)hj 

[ 0 0 2 6 J lir34O02<Oj: d fc> «ffi:frriO (1S^'<.:5' 

(np-n,)hi + (ni-n,)h2=mA 
(n,-n,)hi + (ni-n,)h2 = (m±l/2)A 
(m=0, ±1. ±2, ±3. ±4. ■••) 



Vy2^m(r>Wii!f^mmX'S)*) . H2fc«R*»c«ffl 
t ilit:^[6)c7)|ii!,B!c3^£03tJi 0 LXmmM L . 

[0025] (Il:*«2c0|l5fe<?ll) »:(cffl3ttt*Oi/7 
AOiSf^^' i: •)» L < DiBWI. . H4 tcai3fett*n:5^7 

nrnmrndx-mw-^n, mmm3<om^h 
ht x'B&^tix\.^t. zzx\ ^m^^mscotm 

••(1) 

•••(2) 

•••(3) 
(4) 



100271 ±!e (3) iCJi. m^^f Hi^im<om 

t o»:*fc LTlji^?.^-c* 0.(4) ^Ji. m 

mfi^mfr>m.mz^j:'>xn-hmL^\\ omAm 
<ts:^±xm%btchik^x:i>i>, iox, ojj:3fet 

tt. (3), (4)iCS:gl^L-Cv^s::t*{i&Sr* 
(np-n,)hi=mA 
(n,-n,)hi=(m±l/2)A 
(m=0, ±1. ±2, ±3, 

•C'«$tlS<0-C. l^t«m«V\ m2r|5It<>3SfrtL 



[0028] i::T«JS*f«^S 3)L\tW£hWmm 

»^%&fri|E(<r>a4:»^Vt@^i ( 3 ) . ( 4 ) 3^U. 

...(5) 
••(6) 

±4. •••) 

tKoaA«Ji*S<=3rS. «Jai)f«iHS3*?Sp 
i.o\zmhixh(n>x. «®ff«^JS3SrfilS-rsftg 
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100 29] (nm3<mm)m4izfFrfm&m 

(np-n,)h, + (ni-n,)hj = (m±l/2)A 
(n4-n,)hi+(ni-n,)h2=mA 

(m=0. ±1. ±2. ±3. ±4. •••) 



(7) 
(8) 



[0030] (iS:3<JB4olliSM) »:fc«jg*fff«Ji3 

tcov^Ti»HJ-rS . 5«i^SJi*f«^> t LT L i N b O 

X. i&:ixh^j:mmmbLx. mm:iimt:Msmi 
xm^-rimz. M^iznLxmR^:mixsSi^^ 
\.^h<ff>hmmmmbmoi><r>mi> (m^n-. 

aSftffi. vol.46. No.7. 1995. P32 rflffl^lKj ^Jf 
JKPI) . mSiz^-rXdiz. ^MbLXTatO^^ S 

i o, tj:i:(^i^<ify'^<ommimm^\ m^m 

iZlXMm-thb.mmn ( = n,-n.) *«0. 0 

8m&<^mii^hzbi)<T»h. ztm. LiNbOa 
mSiifi^imtfi^ n b m^x. **oms^& t 
om^ximx^mizfptimxi&ax hft^as^ 

[003 1] (i«^5cOllit0j)«SJfSr^lc^S 
Jb4. LT. ;!r7X^rifOjSBM«LhfcS i 0=0: 
(PET) ^:i:<0WlSlS5:^RT«-5T7t>^^S!Sl 

T^*ttlS«:f*S*a-e*>S (##jSfi:J.Appl.Phy 
s., vol.72. No.3, P938(1992)) . i<0*ffiKJ:*). 

[00321 (m^e<mmm) mz±MLtim&(o 

-f , 06 ( a ) <0i: dfc, Xf^^^^S i *>^>^:6Sfi2 
06 ( b ) <^J: d SJS*f«iRJi30±tc«JBSfttJR 

bim^j:hm immm) mAix^^y^^m^ 
tzx'om-ti. ^ixme (cxo^dt, mm 
mbtim^j:hMnm4(r)±.izwjxh6io-y-Hy 

ffii, vi=mn^u-f-=Fmtiex%x^\ zmm 

>"C^-y<OK3tf^l'j''>^b65r3S»LT, 06 (d) O 



^yyi. ^Vittnm3bin±mmvxttmuim 
^^hmm^izmmmmm. u^ayyM,) mmt 
h, zm(/)x.'/i-yyimii. Vy>fi.-/^y^^vi> 

(f )<oxoizu=jxh6i:mxmLtim. me 

( g ) OJ: CKOifcaK^W^ttitjj®*'^)^:!.^ 
t'<0:tra^, g|«flc(SiO,. Si ON. Ta^O 

6^) (7im^x/^-/9. cvD^i:i,zxh^x'm^ 
x^i. z<7)'i>x. mmmmmmzxhx\;y^ 

mmmim<mmzmti> zbiK'^i.i^ 
fc. ( 3 ) . ( 4 ) ^^=fev^■cmSriis^^s^^Jt' 

[00 3 3] (IiS««7O^0i) {Sm-J^D^'^ACO 
»!lOldt0!lk tTli. 06 ( a ) ~ ( f ) i: 

;j-_y<-3-ht:ft;?.-C. 07t*-rJ:9=a:SBSS^il 

2. WHmms.xmhixtff)T. mwm^'^mm 
tz^i z b x'^^mmm'^ifi^vtf t . 

bm'>fzZbff±ifii>tii>. 

[0034] (nmaffmm) d^iz^wmism. 
tim!mm\:m. z<ryjt^v ym. %%xhh^ 

1 1 fc, 1 i:3tiB»««c 

T-< ) 1 7<0lSlfcESSti:t«3!£tt*o^<5A 1 

3. 3y^-hwyxi4. i/4ift««i 5, mi^ 
yx6b. 1 i<o}imzmSi^tifzm.tii 

8112-a. 1 2-h bii&ltzm&i.b^j:^Xii'). m 
3ttt*D^5Al 3Wi. li!^l~7<7)^SH?llT*L 
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^7A13{i4^*V— f 1 i*»to«tjem*cffig 

l*>*><oajl*3e«. 0»3Kt LTli3ttt5J'n^^7ix 1 3 
5:i8iaL, 3'J^-M^yXl4tJ:'9¥ff3ti:=5:0, 

iiTt^t. mi^yxi etc J: 03ta^«f*i 7±{cm 
je^ns. ■euT3S^iis«*7TRit$tut3K«. m 

m^tizmi^tl. 3'J^-hU:^Xl4S:ar)T(B3Ktt 
*o/7A13CAIt^S. C:C:T<i7fe1t;^D^5Al 

3S:as3ttt. mmn'mmtam^mff^iz^-o 

izEML^tHitmHil^ 1 2 - a , 12 - bX'-tix-e^i.S 

[00351 <i^«!a3li> 3ti2««f♦:7±<OflH!H3^^<0 

Office, 7*- ;<^xm^h7 /:?ft^2r 

«iaj$ix53!>5, 'e<^?ti6{c{ili3ttt*o^^5i.l3<0j§ 

«i«ijs (t&^t-/^. mm. ti^si/"? 

[00 3 6] Zff)XoiZ:^^m^m^t>n^<yAm 
hVyXl 4 1 1/4»[:S«1 5<0H<^^ff3KSS+(cE 

tmmt>ii?>±iz. mm'i»izu\'^t:^iz±t 

[00 371 (it*JB9<^*60!) li3ttt*o^9A«- 
4i!feft«kffl;?^^i>ti:&C:t*««S^-e*.6. -E-c-cffi3fc 

tt^D^'^Afc 1 /4«*«s-««Lt:-ftflrr5 c t 
izt *)Wsi^^mi. y m^mitizm-i-h 

c: b s . 1 /4m^m i 5 ix^rMm 
*o^<7Al 3Offl^0l|Sr01 0, 01 Itc^-t. 01 
Otc^^fBittt^n^'^A 1 3«i, S« 1 3 - 1 ±{c. 

s®»f«^Ji 13-2 iziihwa<om-t . z<r>^mtii 



mbiimim<omiz. Ai&'^^m^^ikx'im^ixtz 

mi UCS^tli3fett*n/9i.T'{i, 01 OX'TikLtzm 
BB«fi 13-5 i&*E< L-CiS«*S^1g®t»ffeaT'M8 
§ft;t 1 /4mtSi 1 5*«^tt««^J 13-4 XWi 
^ti-i¥it^tiX\^l. 

[00381 (mmioffym&m) m^^oi^yM, 
b i/4mmm^-kh^x-i^n::tt%<i<^m&mi: 

mi 2l,z^.-t. 01 2fc^-rffl3fe1t*n7"7A 1 3{i, 

ss 1 3 - 1 it. nmmm 13-2 ^zxma(^ 
m-b . ^(nmmmbiim^h^mm 1 3 - 3 a* 

ii. $ (>^z^</)±i:mijm^mm 13-4 x^hti, 
zmi:itixmmiRi3-5i}^mi^itx\^i>. ^ 
IX. z(7)mmi 3-5mij^^mmbiiMMm 

miz\i. aJS»fK?rfflv^tl/4^ftlll 3-6i)m 

^m^tix\^i, zff)i/4i&^mi 3-6Wi. IS 
^4, 5ffmmxmit:mimmff)mimm 
"^tmimsLhiz^s^mLx&siii^ittim-jjmsi 

[0039] ciciT. i/4i&Mmi3-6mmm 

AnkL. m^db-tib. 
An • d= (m+1/4) A •••(9) 
(m=0. 1, 2. 3. • •) 

m^icoxotz. md^wn^-thifi. mm^ziitm 
mmmn. Ai&^mm^m^ixn&i:tit:f} 
mizit^xii.hi}'izm^x}>i>, tfii. mmmt. m 

4mWi.ii!^hbmmm) . /Jn^. fi3;^h{c 
1 /4 «[^«^f^& C: k S . 

[00401 (if^ 1 1 (omm ) mz^ii^nm^ 

^^ttm^mmmmi 3t:^-r. c:<o3te^-/ KJi. « 
X'hima^u-i'i Ik, iji^ifru-if 1 1 kaaes 

m (3tT-f x^) 1 7<Oiafc:SSSn*:«3te*n^ 
7A13, ny>-hVyX14, l/'4ai:R«15, 
mu>X6b. ^^f*:!-— !f 1 l<Ojfifi!Ffc:ffilftSiTJt 
atttteS 1 2 - a . 1 2 - b k ^filifc«jSk'Srr>TtJ 
»). 3fc!?JSO«}l£li08(O3K^-y HkPItT'fcl.**, ^1^ 
ri l&t^3t«iaJSI12-a. 12-b$:>'>C-y 
i--i^'18<0*fcSAt, ^SttkW^^S-lSliS-t*: 
Tv^?,. $/i,fc:/<>y^--j;i8<7)±ffifcffl5ttt*o^<9 

Ai3SrS5tLT-«sfl:tTv^s. i^yi, mtm^t-^of^ 
5A1 3fc«, ie*«i~7«oiiSfe0ye5^L/cMnA><^) 

1B3tett*D^'9A*«fflV^A,itS*<, 18^9 . 10^ 
SfeW(01 0~12) T-S^UcioC, l/4ja[:g«l 
5 irJijttt^^n^'^Al 3 tc-f*<k U^mk-r & C: k 
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t004 1] 01 4mB3ttt*o/7,AiJrfflir^;t3KA.^ 
•J^-M^yXl 4Sr«B&LT«!B5U>'Xl 6*<*ISi^ 

013. lAcnXoi^^^mtiiU—fii.mm 
12-a. 12-b.m^t^niryAi3i:-#it$ 

[004 2] 01 5tt«3ttt*o/9Ai&fflv^A: 
H<0$ ^>t»9<^^0!T* 9 , 09CO J: d t«3e 
tt*Q /5 A 1 3 Sr n y jx - y X 1 4 i: 1 /4 

«i sorawffitffi+tcffiatsiiJKoafc^-y Ft-? 
v^T. ^Ni«cu— ri lat^^eeiaisi 2-a. 1 2- 

bS:lA^y:>■-i;fl:Lfe|f}fieSrS^L•C^^&. CKOffificcO 
fll3Ktt;^o^^7Ai 3<iAv^r->?i 8*>A,i6ii 
TV^Sai*. 1 iJtt/3Kei{ij5il 2-a. 1 

2-bliK./ir_j;i 8Wc-flc-fkLT>-^ScOT\ J:IB 
<0 1 ~ 3<0J: 9=5:;^ 'J -/ b i&{5S'|5imcl#-5TV>|, . 
[0 0 4 3] (il^l2<0lll6g^)ii7ttt*n^7A 
*fflv^n:3te^.y H<O$^>fc«i|<OSIit0ll^01 6fc5^-f . 
C:iUiafi<7)M=5rS3fcaSl 1.11' ^2ofiit7t7t^ 

VD^<020<oatS)i**Os CD9g»47 8 0nm^'9X 
«0»:S<05tTie^S^SrffV\ DVD^^{i6 5 0nm^' 

<03t* 1 -?<o H 5 :/5lS-cffi*(03tT -f X s-gE;vaj 
■tn:tf)W4, 2o<?)«^<03eSSr<i;tfc3t^-y Hj&s^e® 
t^rS. t)^^^^7 80nm^'7X<0^a[;g<03t^^^li 
fe3fc^-/ Hi; 6 5 0 nm^^X^oafc^JKjS^fili/ijK 
'^«5'K<02o*liiftJf, WmiSkkitiifi. 3Xh*< 

<=5:->TLi-p. ^C-C@l 6fc:^J:pfc. lo<03t 
'S'5'Ht2o<03t«*«;liitfc:J:0, CD. DVD 

[ 0 0 4 4 ] 0 1 6 tCS^-fiK'v-y H<4. 3taiT-J>S 20 

<oiNj«cu— f 1 1, ir t.^^i^u-^ll. i 

1' t3fer'fX^'l7 (4yi{417' XOlSlfcEaSix 
^c<i3Ktt*n/7Al3, n'J^-M/'>Xl4, 1/ 
48^;g«15. «?*lUVX6t, 9*1 1. 1 

1 ' <omizm.^iiJ^mLmjsim 12-a, 12 

-a* . 12-b. 12-b' t S-filifcfllJRk'Srot: 
V^&. ri U401|i.lfA l=6 5 0nin 

r 1 • timmx 2 = 7 8 0 n 



'<X9. %flX9\T l4CDT-fX?i:-r*. 3; 

*S9. lO<^^0|(01O~12)t^t^J:3 
t:. 1/4 1 5 «rJl3fctt*n^'7A 1 3 

[OO4 51016K*Jl^T. f 1 l*>A,ai 

lt$ti:t3K{4. (i5ett*n/7i>, 1 3&jgjaLT3U;>< 
-hW-yXl4t:i:')¥tf*i:^0, \/Am.m.l5 
twj; 0nffi7tt^:oT«!|%l^>'X 1 6tcJ: 0 D VDt 

x^i7±fci(yi6Sti4. ;ic:-cfll«<oieiS«»B4*S' 

A13fIiHJr$*l.T, 3K«iajlS12-a. 12-b^i: 

<4. <iite*o^^7A13^3i3aLT3'J;<-hUyX 
14tJ:0¥1f3l£i:=5rO, l/4j!fe*1gl 5J4S3SLT 
S««Jl'VXl6fcJ:'?CDT^x^'l 7' ±C*:)fe$ix 

7C<7)3feK$:M»), ffl3Ktt*n^<7Al 3f[2ltfi^$<XT. 

3t«iajSl2-a' . 12-b' 

SV^7 8 0 n m<rmi. 6 5 0 n in<;)jtfc:ik/<T@J)Ml 

<^l.y::i^), 6 5 0 nmffi^Utmtf: h^mXzSk 

(004 61flBI6tt*n^'9A13«i. MiS«Al = 6 

50nmfc:JtLTmao^ (3) , (4)tL<{4^e 
(5). (6) S:Slii-tSid{cLTfc<i:, 1/4& 

mitiik^^h^x. kimAznLxmwm^^m 
•kiztt:! ttfiX't h , ^(nwM. 2 = 7 8 o 

nm(7m.f,znLX\i%mmmiS^mLXLtoifi. A 
l(?5jtT'DVDT-<X^'17<0E»|f4i&ifl\ A 2(0 
3tCCDT^Xi'17' OH*o;^ii&lTaJ:5=fl:i'Xx 

[00471 at:, ^«^A2 = 780nm<!03tfc*tL 
T^(3), (A) {,L<\i^{5) . (e)^m^ir 
hXo^LXHt. l/4a««t,A2<^fcJfL-Cf^ 
ffl-fiJ:afcLT*J<k> A 2<03Kfc:itLT3fcfiJffli»* 

5rg:^fc:-t5C:fcA«T'^S. t'^.i:, Mjfe^RA 1 = 65 

A2<03tTCD-R, CD-RW<OieS-S^^*TV\ 
A 1 ^itX'pvT><rm^n7^i^o X •j'SrxXf-Afca 

[0048] CIO i 0 i.zmh^^k<r)mt li3ttt*n 

«iE-rsc:t*5-C$iJ:d{c^rl.. fSj. 4-llUiDVDi: 
CDSrfflfcillBHUv:**, 4^, J: '3S»[ft^:WfatS?& 

ZbffiX'ti. 

[0049] {^is^\ 3 ffmm) mi (><^'^vY 
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tCfcV^T. 1/4«[*«1 5?:M«SAl=6 5 0nm 

(TiiUzn LX t . A 2 = 7 8 0 n m<^±{,zn LX 

I. .1 1 1 J: 0 HS-ri. i k S . 
An • d= (m+l/4) A - (g) 

(m = 0. 1, 2. 3, • •) 
Ztli^^-tht. A 1. A 2<0i:*>/i>O3KlcSitLT t> 
T-f yU-^'*fl^{C-ri.::i:*«T'§. DVD^-f-fTi: 

c T ^ r<m)inznLXsi^ ■ w^ti z t ifixt^ 
[0050] (mm 1 4(omM) ±ti<r)m&mxii 

i«itmomxii^j:<. mtamiiizjp-rxoiz. is 

Ul^ i^iMlil^) izmytbX^^l. 63 5nin 

mmi^u-'fx'iim^mpi^-if-y<7>m!nt^ 
(mmizmwft^) izm^tx\.^t. «eoT. 

o^j:m^m^j:i>m.l,znLX l'0<r>TiiayyAX'nm 
•titMzli, i:'*.f>*»-*-<03fe<OM5t*|6]^lHllK$ 

OTttoicJi. 0i|;t.(fffl^:^|6jS:9OSI5I!lS$-frSJ®^fc: 
flo(>i}^1]m:l,z»LX<7);^l/2m^mblX 

[00511 01 aii^ff^m^i^-frnxh-yx. air, 

t=t,^1i(r>%\iznLX<^^l/2W.m.b tT«8tgS-« 

Y\miebVibA,i£mtmmnf. zrxnmw^m: 

h^^v-'fi 1. 1 1 ■ bmm.t^uyyJ^\ 3<r> 
Hfcr. -*<7)3ttc«LTl/2»[:RS, t3-*-<03Kfc: 
JtLT 2/2ift««[t LTlilgtl.*^ 1 9*<#l£-r 
S, mtii. 1fl l5:Al = 63 5nm<7Se 

ISfcfSi:. C:c03tt«LT3^^19<il/2«[:ft«i: 
iXmm-htzib. A 1 = 6 3 5 nin<03t»iffl3fefr|6l*« 
90|£|HliK$-li-^,n4. tfl 1 ■ l&A 

2 = 7 8 0nmO3t2Si:-^-|.t. .I03Kt*tLT{±5R^ 
1 9J±2/2jS«Sit LTil<«0-C«3fc*l6Hi3g*>*.^: 
K *^^19i&23aUfca. AlfcA2<%K 

(om^iji^ii-^^zbiz^xi. ^(Dmamiex^r^ 

[00 52] (i«««15O||t60<l)ifi*«13OSai 
fi^T^^^«g«*flEc7)l/4»[;R««i, 0« 

njtpijfc^ LJt t, ff)bmm^zmmimm.-i-?> z 

bizX'O^-tiZbm'^hifi. Rttfc, lt*JB14 

ffmrnrnx-m^-iiffi^mziiiix i /2^m.b l 



An- d= (m+1/2) A •••(10) 
(in = 0. 1. 2. 3. •••) 

KSdSri^-rs. ^^tJ;SISJ|[ 

mmi. ^^mxi^s,mmLxn^^ti-rm 

^zVi^XMhMZ^Xhh. tfc. mi 9 iaXOX 
0 kHi3tett+^o/7 A 1 3 1 /2igLm. 1 9 2r««-r 
SltJSfctt'^.T > 0 1 9 ( b ) w J: 3 fcffi3ttt*o^<7 
Al 3tl/2^:aSl 9' ^M«'t5«fl«-C«. Il« 

isu, mmmm< . m<i^tii(7)X' mumm&. 

*St'l/2jft:a«5rf^Si:»lmm) . /hS, Wm. 
&0XHZl/2m&m.i:imtiZbi!JfT^i, 

[0053] {m^ie<rmmm)m2 0izm^t^ 

^mm^y/t^ym. m2oiz^j:otziii^m: 
imco^mii. 11' bmmi2-a.. 12- 

a' . 12-b. 12-b' i}<l^a)/^yy-i^l8P^ 

iz^^ti^ mmt^oyyAi sbi/mmi 5 

1 1/2^*111 9' bi)<-i^it^nX^^-yy-=J 18 

(o±.mzmm^tix\>^^. z<7)Xoiz. mf^(r>^fiiu 
--r. m(^mm. mm^^^i^yARui/A^ 
i/2»s«*-#fl:$Hi-i.t. 1. mikm 
st,mi:^m^^x'^h. 2. s;^iT-i.isKoiis®i 

m*m. 3. -ft^kLTV^syia6iSffl^<offlSi^ 
[0054] 

BHtii. mmtsuiTyUi. mwi±}izm.mm^ 
imih<r)m-m^L. mi£im±.izmwm,m 

^mhMmb. m^^b<r>^\izitmfiW}}'mm. 

[0055] iS*«2 fc^SISBBTJi, fff^JS 1 <0ffl3t 

mtfhmmm^b Lx^im'i>'mzmzmmms. 

[0056] fS^3 t{g5%HB-c«. 1 <nm% 

V)vn^{zmrfhmms\it. zixbmm.-n^^zmi 
■thmmmmb Lx%m-hmzmk-9tm.^^ 

•t^fefr*tgS^Lfc<OT', iS*«2i:ii8iI^frTft*:co 
[0057] ifi««4 (C«SSf6B3-C»i. iS^« 1 . 2 3l 
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[00 58] fS*«5tC^I.%HB-CJi, ft^JSl. 2t 

iz. i&axhX'mmmiri^mx'^i. 

[0059] n^meiZ^l^MXU. »*«1-5C0 

ntlifi(ommtsv^^9l.^z)5\,^x. mmjfmm 
*mtt^iiT* izbizx'o. mmmximx^ , ji 

[oo6ojif*«7t:«sj%BB-cj±, mmi-^6ff) 

mmmam-^hMhmmx'hhztizx'o . « 

[0061] ig*Ja8tC^I,^^f«i. 3K^ y 

Jst, ^®t3tie»ifiSE*costi;s§ti/ciS^i~ 

i^^^tmmUi*^mzW,m^h.t: l /4«fi«?i: . 

mi/mmtmmm<o^izsM^tifzmuy 

Sit, -tco^^aeiimA^^ORW^t?:. MeiiTfctt^n 

mtsi^^xm.\im^zm<m^t ucco 

[0062] mm9\izmhWRX'\i. 

[0 0 6 31 iS*fllOt:ffiS»BHt1i, i9*«90ii 

tlTV^Sffi^fc L)t«0-C. 5iS, &^XV 
^i:WS:th:ihifiX'th 

[0064] mm. 1 1 {z%hwmi. mimB<r>% 

*/^J±l Ofci2«<03t^-y Hfflffi3tett*n^^7A*<«« 

l-imM-thZhH^X'^h, 
[0065] 1 2 t^S^BflfJi, ^'sy h'Ji, 

oStcieaSixytrfS*^ l-'Kry^tib^ztmmm. 
*Q^^9Ai, L< Jiif*)S9 S;-tt± 1 0 fcietSOit'v-/ 
Hffl«3fctt*o/7i.i:, ^ffl3tttH-vD/7 A titles 



««cOlSlt:iS$n>I:«ftuyXi:. mimmM<n 

m<<zmL^ititm.mmt. msmmtchHk 

[00661 if^ 1 3lc^5l%BBT-ii. ff^Jl 1 20 

im^^i^'izmmm-^h ztm% i . 

[0 067 119^1 4 fc^S^BH-Ctt, nmi2(7) 

a<ojKis<oa^., ^^<^)iS:R<03t®icJtLt:<^;?^i/2 

^imtimmmm^j:^x\.^t:t lt t , 1/2 
<^.t p icmm\^i:n-:>^mf,zici tx h 1 o<^*o^9 
[0068] a 1 5 tc^sisBj-cii, 1 3 1 

SrEl&l LTmUcKC J: 0 ^5S**f;S 1 /4«[*« t 
Kttl/2«««&WejS§tl.TVASttjSt L^<^-C, 

^»[:R«fi5l/4«[:S«^, m^1i\i\i^h-^htzib<7) 
l/2igLM:mXmS^iZ^lZti)iX'^i><7)X\ 

[00691 1 6 mi^mxii. mm 1 2~ 
nzt}\^x . 'ytc< t i>m^mimL<r>imttm 

izmm 1 ~7OMiiA>tfeK£0ffl3Ktt*n A fc . 

if*«i 3-1 5<mtimzim<oi/mm.i, l< 

«l/2«««&mt-i*fllS*iTV^i«lfti: UfcW 

[^omm^giB^i 
mnwmx'hi. 

[02] Hlt:^fi3Ktt*O:;'7A<7)i)f^O|Q£0il* 

[03] 01t:^iB3ttt*D^<9i.O»!l<O«)moiat 

[04 1 0 1 fcSt^ffljKtt^o^^^At^fijjiSr^-rSIS 
Brffi0TJ)S. 

[051 mmi^isimmm(r>mmxh h . 

[06 1 0 1 tC3i5-rfir3ttt;^o/9A<Ofm*ffiSr5^-r 
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[0111 :^mizxhi/4mm-witif:zm^ 

[01 3] *%BBCiSIl3ttt*o^7iKiS:fflv^3t3te^ 
•y K<0$ ^, t»iJOlUS^2:^-rSfBSfl!^-Ci)& . 
[01 4 3 *l6BfltcJ:l.^i3ttt*^^^7A?^fflv^/^3t's 

(01 51 *%HSCi:S{i?Ktt*o^'5AS:ffli,Vc3te^ 

[016 3 *l6HB(cJ:«.ffl3fett*n/5i.t«:ROM4 

«0t-*>S. 

[0171 iftftcoS^rS 2o<7)iji3lf*:l/— r<7)«3K:Sr|6i 
<OSiBS0T-J>l.. 

[018] *l|a3CJ:-l.<i3ttt*o^^7Ai:j!J[^S^: 
[0191 ( a ) <± l/2mmt:-^^Ltzmmts 



[02 0 1 l.<i3ttt*o^<5Ai: jS:S<0M'3r 

[02 1 1 mm<oHfit:^:tmmtfimmmt 

1. 1 3 : ffl3fctt*D^^7A 

2. 13-1 -.m. 

3. 13-2::^^*r^« 

4 . 13-3: mmmtim^j:imizxtm 

6 : Ui/Xh 

7. i3-4:mijitwsm 

8. 13-5:2HBSlg 
11. ir :i|i»ftcW-1f 

12- a, 12-a' . 12-b, 12-b' : 3tS?ai 

13- 6 : 

14 : aV^-hUyX 
1 5 : l/4»[;g« 

17 :3Kie^j«f* (DVD^) 
17' :3tlE^m(CD^) 

18 : A*. y^r-j; 

1 9 : l/'2»[ftS 
19' : l/2mm 
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